In this paper, we develop an optimal EOQ inventory model for deteriorating items considering constant demand, inflation factor and time dependent deterioration rate over a finite time horizon. Shortages are allowed and excess demand is backlogged. The aim of this model is to determine the optimal decision variables so that the net present value of total system cost over a finite planning horizon is minimized and the profit function is maximized. For the general model, we give the equations for the optimal policy and cost function. Further, the necessary and sufficient conditions are provided to show the existence and uniqueness of the optimal solution. A numerical example is given to illustrate the solution procedure of the model. Finally, based on this example, we conduct a sensitivity analysis of the model.
Introduction
Some products like electronic components, meat, vegetables, fruit, and flowers deteriorate with time. For these products, a supplier has to produce more products than the market demand because a part of the products will be deteriorated. Deterioration is defined as the damage, spoilage, dryness, vaporization, etc., that result in decrease of usefulness of the original one. Hence their management is a real challenge to the inventory manager, who has to control the loss during storage of stocks and to get the maximum benefit. The available inventory models do not take into account the time value of money which includes interest rate and inflation. An inventory represents a capital investment and must complete with other assets within the firm's limited capital funds. Since these factors have significant effects on the economic order quantity of any inventory system and the resource of an industry is highly related to the return of investment and its time value,
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S. Ganesh both inflation and time value of money is very important in making managerial decisions.
Balkhi [1] developed an optimal solution of a general lot size inventory model with deteriorated and imperfect products, taking into account inflation and time value of money. Hariga and Ben-Daya [5] proposed optimal time varying lot-sizing models under inflationary conditions. Biswajit Sarkar and Sumon Sarkar [3] analyzed an improved inventory model with partial backlogging, time varying deterioration and stock-dependent demand. Dye et al. [3] considered deterministic inventory model for deteriorating items with capacity constraint and time-proportional backlogging rate. Goyal and Giri [4] analyzed recent trends in modeling of deteriorating inventory. Taleizadeh et al. [6] developed an economic order quantity model with partial back ordering and a special sale price.
The rest of the paper is organized as follows. In the next section, assumptions and notations are given. In section 3, we describe the mathematical model. In section 4, a numerical example and sensitivity analysis are given in detail to illustrate the models. Finally conclusion and summary are presented.
Assumptions and Notations
The following assumptions and notations are used to develop the model
Assumptions
(1) The demand rate is constant and known (2) The deterioration rate is depending on time (3) Planning horizon is finite and single item inventory control is considered. (4) There is no replacement or repair of deteriorated units. (5) The inflation rate is constant over the planning horizon. Shortages are allowed and fully backlogged. 
Notations

Mathematical Model and Problem Description
Assume that the length of planning horizon L = NT, where N is an integer decision variable representing the number of replenishments to be made during L and T is time between two replenishments. The inventory level at time t decreases because of constant demand and time varying deterioration. The dynamics of the inventory is then governed by the differential equation:
with the boundary condition ( 1 ) = 0. The solution of the above differential equations with boundary conditions, ( 1 ) = 0 are
The total minimum cost can be calculated using the following elements
(i) Fixed ordering cost
Since the number of replenishment or period is N, the fixed ordering cost over the planning horizon under net present value and inflation consideration is
Since the independent decision variable are N and F, using = in (7)
(ii) Holding cost In order to determine the holding cost, firstly the average inventory quantity should be determined. Using equation ( 
Then, using equation (9) the holding cost over the planning horizon under net present value and inflation consideration is 
(iv) Purchasing cost Purchasing cost of j th cycle is
Therefore, the total purchasing cost over the planning horizon with = is = ∑ ( )
Therefore, the total inventory cost over the origin (0, L) is 
Sensitivity Analysis
We now study the effects of changes in the value of system parameters R, L, , D , s, 0 on the optimal length of order cycle * , optimal number of replenishment N * , the optimal order quantity per cycle * , the minimum total relevant cost per unit time 1 * ( * , * ) and the total profit ∅ * of Example 1. The analysis is carried out by changing the value of only one parameter at a time keeping the rest of the parameters at their initial values. The results are shown in Table 1 . From Table1 the following inferences can be observed: An increasing value of the parameter R, s the relevant total costs 1 * ( * , * ) will increase but the profit ∅ * will decrease. An increasing value of the parameters L, D and 0 the relevant total costs 1 * ( * , * ) and the profit ∅ * will increase. An increasing value of the parameter the relevant total costs 1 * ( * , * ) and the profit ∅ * will remains same.
Conclusion
Considering an inventory system with deteriorating items, our objective is to study the effects of inflation and time value of money over the finite horizon planning under which backordering are assumed. The model assumes constant demand and time varying deterioration rate. The present value of total cost under the planning horizon of the inventory system is developed first and an algorithm is proposed to obtain the optimal values. The purpose of this study is to find the optimal decision variables such that the net present value of total system cost is minimized and the profit function is maximized. Numerical examples are also provided to illustrate the proposed model. Moreover, sensitivity analysis of the optimal solutions with respect to major parameters is carried out. The proposed model can be extended in several ways. First, we may extend the constant demand to a more generalized demand pattern that fluctuates with time, price or stock-dependent demand rate. Second, we could extend the model to incorporate some more realistic features, such as quantity discount, trade credit policy etc.,
